Current methods for the identification of many gram-negative, nonfermentative bacilli frequently encountered in the veterinary clinical laboratory rely heavily on conventional macrotube methods, which are time consuming and depend heavily on the experience of the veterinary microbiologist for accurate interpretation. 2, 3, 6, 7 Recently, commercial identification systems that have been used in human clinical microbiology laboratories have been evaluated to determine their possible applications for the identification of veterinary pathogens. 1, 4, 9, 10 For the clinical microbiologist, these systems offer a number of benefits, such as standardized selection of biochemical tests, improved accuracy, and decreased time and cost. However, few of these systems include organisms of veterinary origin in their databases. Evaluations of a commercial system for enteric organisms found biotype differences between human and veterinary strains of gram-negative bacteria. 4 ,10 These biotype differences may affect the ability of a system to accurately identify organisms from veterinary sources. Recently, a commercial system for the 4-hour identification of medically important nonfermentative, gramnegative bacilli has been developed, Although this system has been evaluated using a large number of isolates of human origin, it has not been evaluated using isolates from animals. 7 The purpose of this study was to evaluate the ability of this system to identify gram-negative, nonfermentative and weakly fermentative bacilli from animals.
A total of 273 bacterial isolates from various animal species were tested. Isolates from swine respiratory disease (SRD) (Actinobacillus pleuropneumoniae, Bordetella bronchoseptica and Pasteurella multocida) and from bovine respiratory dis-ease (BRD) (Haemophilus somnus, P. multocida, and P. haemolytica) were submitted to The Upjohn Company by veterinary reference laboratories throughout the United States and Canada. Upon receipt, isolates were checked for purity and then stored at -70 C in 1.0 ml trypticase soy broth a with 10% glycerol on 3-mm sterile glass beads until used. Prior to testing, isolates were subcultured onto freshly prepared trypticase soy agar b supplemented with 5% sheep blood or chocolate agar with 2% supplement C b (A. pleuropneumoniae only). Testing of these isolates was done at The Upjohn Company. Cultures of Actinobacillus suis, P. pneumotropica, P. anatipestifer, P. caballi, Actinobacillus equuli, P. gallinarum, canine P. multocida, and Bordetella avium were isolated from clinical cases at the Animal Health Diagnostic Laboratory, Michigan State University. Organisms were identified using conventional methods 2,3 and stored in 1.0 ml sterile defibrinated sheep blood at -70 C until revived. Prior to testing, isolates were subcultured onto freshly prepared Columbia agar a supplemented with 5% sheep blood, c 1% horse serum, b and 1% yeast extract. a Testing of these isolates was done at Michigan State University. In addition to the test strains, 2 of the quality control organisms recommended by the manufacturer were included with each batch of test organisms: Acinetobacter calcoaceticus (ATCC 19606), Flavobacterium meningosepticum (ATCC 13253), or Aeromonas hydrophila (ATCC 35654). All isolates were incubated at 35-37 C for 18-24 hours in 5% CO 2 .
Test strips d were inoculated according to the manufacturer's instructions and incubated at 35-37 C for 4 hours. The test strip consists of a 10-well panel, with each well containing dehydrated substrates for a total of 17 reactions. Seven of the wells are bifunctional. The system is based on the microbial degradation of specific substrates by preformed enzymes within the bacterial cytoplasm. All test strips and reagents were provided by the manufacturer. Oxidase reactions on isolates tested at The Upjohn Company were performed using oxidase droppers, c whereas organisms tested at Michigan State University were tested using oxidase test strips c . Test strips were interpreted according to manufacturer instructions, and 4-digit profile numbers (biocodes) for all isolates were compared with those listed in the system code compendium. Organisms were considered to be misidentified only if the system identified them as another taxon.
A summary of the results obtained with all test isolates is presented in Table 1 . Four of the species tested are included in the database of the system; an additional 8 species that were tested are not listed in the database. Overall, only 35 (20.3%) of the 172 isolates tested that were included in the database were correctly identified by the system. Of these 35 isolates, 33 were P. multocida and 2 were B. bronchiseptica. Of the 137 isolates from this group that were not identified by the system, 112 had unique biocodes. These included 27 B. bronchiseptica, 36 P. haemolytica, 41 P. multocida, and 8 P. pneumotropica isolates. None of the P. haemolytica or P. pneumotropica isolates were correctly identified by the system.
Addition of the biocodes generated in this study to the database could result in 147 of 172 (85.5%) of these isolates being correctly identified by the system. The remaining 25 isolates were misidentified by the system, 22 of which were Pasteurella spp. from BRD. Although B. bronchiseptica, P. haemolytica, P. aerogenes, P. multocida, and P. pneumotropica are primarily veterinary pathogens, Bordetella and Pasteurella isolates used in the development of the system were of human origin (D. W. Lockhart, personal communication). Although these organisms are listed in the database of the system, they are infrequently isolated from humans? Often, cases of human disease associated with these organisms are traced to animal exposure, such as animal bites. 5, 8 When isolated from humans, P. multocida, for example, has been associated with animal bite wounds, usually from dogs. 8 Because isolates of P. multocida used to develop this system were of human origin, they were likely to be most similar to canine strains. Strain differences between isolates of P. multocida depend on the animal from which they are isolated, 3 which may explain why a higher percentage of canine isolates were correctly identified by the system than were the BRD and SRD isolates. With P. multocida, reactions that differed from the code compendium of the system included thiosulfate utilization (TRD), glucose fermentation (GLU), tryptophane-ß-naphthylamide hydrolysis (TRY), and nitrate reduction (NO3). A reaction from the canine P. multocida isolates that does not agree with the compendium is TRD. The compendium lists only 6% of isolates as positive for TRD, and all of the canine isolates were positive for this reaction. Isolates from BRD and SRD were positive for this reaction 17.0% and 0%, respectively.
Another reaction that demonstrated strain differences among canine, porcine, and bovine P. multocida isolates was TRY. The code compendium lists only 9% of P. multocida isolates as positive for TRY. This percentage is similar to that of our canine isolates; none of these isolates were positive for this reaction. However, 96.0% and 71.7% of the SRD and BRD isolates, respectively, were TRY positive.
Another reaction that was in disagreement with the compendium with P. multocida was GLU. The code compendium lists 95% of P. multocida isolates as positive for this reaction, but only 20.0% and 22.6% of our SRD and BRD isolates, respectively, were positive for GLU and none of the canine isolates utilized glucose. In a previous evaluation of another system by the same manufacturer, these same SRD and BRD isolates were positive for GLU. 10 Formulation differences between the GLU reagents in the 2 systems may be a factor in the variation between the GLU results in these 2 evaluations (D. W. Lockhart, personal communication). Additionally, the GLU reaction is a bifunctional well in which the NO3 reaction is also read. Only 24.0% of SRD and 28.3% of BRD P. multocida isolates were positive for NO3, compared with the 94% listed in the code compendium. However, results obtained with the canine isolates tested in this study were much higher (87.5%) than those for P. multocida from SRD and BRD. Although these NO3 results are in agreement with those found in a previous report 4 when testing P. multocida isolates (23% positive), it is unknown from what animal source these strains were isolated.
A limitation of the probability method of bacterial identification employed in this system is the inability of a system to recognize strains not listed in its database, which could result in an unknown biotype being incorrectly assigned. to a taxon that is included in the database. In our study, this misassignment occurred with 101 isolates, belonging to 8 species. These isolates included H. somnus, A. pleuropneumoniae, A. suis, P. anatipestifer, P. caballi, A. equuli, P. gallinarum, and B. avium. Of these, 59 (5 8.4%) resulted in unique biocodes and 42 (4 1.6%) resulted in incorrect identifications. If these unique biocodes were added to the database, the system could be used to identify some of these organisms. Although 72.3% of the H. somnus isolates tested resulted in unique biocodes, the remaining isolates were identified as either Pseudomonas species or Moraxella species with low selectivity. With the A. pleuropneumoniae isolates, 80.0% were identified as Pasteurella aerogenes and the remaining 5 isolates gave unique biocodes. However, these 2 organisms are easily distinguished because P. aerogenes grows well on both blood and MacConkey agar, whereas A. pleuropneumoniae is more fastidious in its growth requirements; it will not grow on MacConkey and grows more slowly on blood agar.
Currently, the database of this system does not permit the identification of a number of the veterinary pathogens tested in this study. In total, 206 of 273 isolates tested (75.5%) yielded either correct identifications or unique biocodes that could permit the identification of the organisms tested. Additional modifications that would enhance the accuracy of the system in identifying these organisms might include modification of the GLU/NO3 well of the test strip to better facilitate the weakly fermentative, gram-negative bacilli commonly encountered in veterinary medicine. However, at present, the RapID NF Plus system appears inadequate for routine use in the veterinary diagnostic laboratory. 
Sporadic multicentric lymphosarcoma in a three-year-old bull
Thomas J. Divers, James N. Casey, Melissa Finley, Mari Delaney Lymphosarcoma in cattle can be divided into enzootic lymphosarcoma and sporadic lymphosarcoma. 1 Enzootic bovine lymphosarcoma is caused by bovine leukemia virus (BLV), a retrovirus that is horizontally spread in cattle by infected lymphocytes. 2 , 7 Sporadic lymphosarcoma has an unknown etiology, but there is no evidence that BLV is involved in this form of the disease. The sporadic form usually affects young cattle, and most cases can be further classified as juvenile, thymic, or skin forms. 1 Multicentric lymphosarcoma not associated with BLV infection has been reported only rarely in mature dairy cattle. 3, 5, 6 A 3-year-old Holstein bull owned by a commercial breeding company was presented to Cornell University because of anorexia of 5 days duration and abnormally dark-colored manure for 3 days. Prior to hospital admission, the bull had been treated once with orally administered electrolytes a mixed in water and 3 g phenylbutazolidine. b Nonsteroidal anti-inflammatory drugs had not been administered to the bull prior to the clinical signs. On hospital examination, the abnormalities noted were depression, pale mucous membranes, cardiac arrhythmia, and melena. The packed cell volume was 15%, and the plasma protein concentration was 4.0 g/dl. The combination of clinical and laboratory finding were suggestive of hemorrhage into the upper intestinal tract. A macrocytosis (mean corpuscular volume = 63 fl), basophilic stippling, and Howell-Jolly bodies were present in the hemogram and were suggestive of a regenerative anemia most likely associated with the intestinal blood loss. The cardiac arrhythmia was further investigated by electrocardiographic examination. Ventricular premature contractions (VPCs) with an identical pattern were noted, suggesting that the VPCs were originating from the same site in the myocardium. The findings in this bull were thought to be most consistent with a diagnosis of multicentric enzootic lymphosarcoma caused by BTV infection. Examination of the medical records of the From the Department of Clinical Sciences and the Veterinary Teaching Hospital, Cornell University, Ithaca, NY 14853.
Received for publication February 4, 1994. bull revealed that he had been seronegative on 4 occasions for BLV antibody with the agar gel immunodiffusion (AGID) assay. The most recent assay had been performed just 4 weeks prior to hospital admission. Support for the diagnosis of lymphosarcoma and/or BLV infection could not be gathered from the leukogram; a lymphopenia (1,800 cells/µl) was noted. A peritoneal tap&as performed because it was considered the least invasive procedure that might supply information supportive of the diagnosis oflymphosarcoma. A large amount of light' red peritoneal fluid was easily obtained from the peritoneal cavity with an 18-gauge 3.8-cm needle inserted into the abdominal cavity at the lower right flank. The fluid contained <2.5 g of protein/liter and 54,400 white blood cells/µl. Lymphoblasts were numerous on cytologic examination of the fluid (Fig. 1) . A diagnosis of lymphoma was made, and the bull was euthanized. Lymphosarcoma involving the sternal lymph nodes, tracheobronchial lymph nodes, abomasum, and both ventricles and the right atrium of the heart (Fig. 2 ) was confirmed at necropsy. In the abomasum, the lymphosarcoma was extensive, with severe mucosal ulcerations (Fig. 3) . The clinical and necropsy findings were characteristic of multicentric lymphosarcoma. Tumorous extracts and blood collected from the bull prior to euthansia tested negative for the presence of BLV polymerase by the polymerase chain reaction (PCR). 4, 8 Similarly, Southern blot analysis, using a representative BLV probe, failed to detect any virus-specific sequences, 9 confirming that the bull was not infected with BLV and that the lymphosarcoma was the sporadic form.
Other differential diagnoses considered for the melena and anemia in this bull were nontumorous abomasal ulceration, small intestinal ulceration, and toxicosis. Toxicities, e.g., arsenic poisoning, were considered unlikely because the bull was the only animal on the premises with these signs. Small intestinal ulceration and acute gastrointestinal hemorrhage resulting in melena has been described in adult cattle. 10 The cause of the small intestinal ulceration in those cattle could not be determined. The cattle with small intestinal ulceration exhibited abdominal pain, presumably associated with intestinal distention and/or abnormal tension on the mesen-
